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7 A& (AMD) 1%, Vaughan Williams 23280 7 7 ZAMEEIZ BT D HIA
HIRECTH Y | IEBEMFHERFM A2 LR LS A IER SE5 2 L2k » Tt
REENRVER 2 564845 12, FBERERAIX KT ¥ RVERERICL SO TH
DU LEBEBIOLEMBIO 2 KTPHICEWT, EFEE2 ERIEL 2L
DG SN TV 5 3, F7-, R DEERB XSG EZ A L T b0
SRR DRBFITHBWTIL, MRBE L, BT LR ELBLIELH 2 &
NG SR TWG ¥,

AMD X, ZTOLFEEEDOBICI — RE2ELR Y 77 VFERTH D |
I— RZERD 37.5%% & A TS, 200mg D AMD #WNRY 2 BE TIE, =
— % 75mg BET 5 Z L1270 8 EMRH#IC LB — MMz kv ik
$K%&m®ﬁ%a—Fﬁmméh6%oE$A®E~Fﬁﬁ%i FHILT
#1.5mg/H TH Y 0 AMD RAEF TIX, EH O 4 [FOMEHEILE 725,
T/, KEADO I — FEREX, 0.15-0.30mg/H TH Y . AMD RHEE TIX
ﬁ®ZMO@®5~F%ﬁ@?5’&l@5& AMD OEEZRRIEM & LT,
BV MERZE ., IRRMERE . IFRRE . HURBMERREFE RO T, 2 b 0w
TERDERIR ERIE L 706 2 D38 %, AMD | ié%%%%%ﬁ% =S ERTN
R ERIE & FURIREREIR TIES B 0 | HUCIEIC k> T ORASEN R D
12 & 512, AMD B PE R BRRE 1T, H RS E M FF DR MR S0 MG f
DO RURAERICHLHBHE T, 93— FBRFERD G240 3 — FFRE
PEDOFRIRA LT U PEABREI ZE 29 TR L | FURARICEBR B O 2V EE D
AMD AR HIHNIZ BN ESD 2 WITE AP HRIR A BEE S, HARIRALE 23K
BICRHT DMEEME R FE A - I RIC SN S, 33— FERED
ZVENE T, PEEAETERRRETIZ S A L7, Miiefto7o T8T
HFIFTH D, —F. AMD FHFMEFIRIERIEK TEX S — FERENZ &
7R R T\ 131418 oK A TlE, AMD FHFME R S REIS FE Y AMD %
PEFRIR EE L 0 B RIEHE R EWV & STV D

AMD [ZFEIZF R 7 1 A P450 (CYP) 3A4 K DME7 L ARIZ L » TR
HYTHDH N-TAZF LT IALrr (DEA) IZRE@fshp 81832) i
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AMD & DEA O F#iix, 22155 BB L U62 H LD TRV ®), I 52,

AMD 35 X OF DEA [F3EHITNRIEMED @ < | R4 7pfEfkds & O | I S i
aIhbeEBEZALNTVSD, AMD FHREMERNRIRFEIEIL. £ AMD B X
DEA OfifladEIc L2 b D EE X LN TWAH A 22 DEA X AMD LV il
TR 2D X 5|2 DEA OFIRIRNOREE L AMD O LD HEn 2 &

NEHNTNDS B, Zh 6D Z Eix, AMD IR OBE BT 5 FIRIREEE
FEICBWT, DEADEEREFHZ R LTV D AEERSH D LB 2 HH T
Do, LinL. 4 HE T, AMD I iREF K O DEA ML & FUR i ne 2 5

EOBEIZEET AR IRIT L A L, TOBMRIZOWTIEH L NIZEN
TR,

AMD M R IR RE B2 O IEIX. AMD 12 £ 2 REEIRTG I K & 7o g 2
%&ﬁb\ﬁﬁm%%ﬁﬁféﬁgﬁgﬁmﬁofméo%ﬁi AMD %%
PEFRISRE R OFRIEL TRIL . FANCTT 22 LIIREETHY ., 2oz
& D3 AMD 12 & D REERIGIEIZ T H R EREF L 2> T\ D, KT, AMD 3
FEPERRIR T FRIEARIE L= 54, AMD O Ik EE T H0ERHY | B
DTRICREREBERITZ NS DH, ZHET, AMD FRMEF R E
JED Y A7 KL LT, FHEM, Bk, FIRRA CPURELE, FIRRE, KIE
TR fR k7 £ 73 1711829°82) - 7= AMD @ %6ME HUIR IS AEIS FRED U 2 7 [H 7~ &
LT, @i, N—=RZFA 2T D@0 RRIREE AR VT AR, AR /e = BRI
SROBEIRIFT ., LIS T 2 FURIR B CHUREA 72 E 3 @iE ST 5 1319-218132)
UL, HURIRESEER T ORIEL THI L, FRNCFEHETE 5 L 5 el T3
R7-& L TR EINTZ Y A7 RFIFFE L7V,

— G ERICET A EERNE LS. By /T =X E L TEBEINTWD
IO DOEBRICBITAT—ZITV T LT —)L RF—& LT, HARED
B ITIRE LR HIIE 6N WBREDERZ L Tnh T —4& &
LTHEEIN TS 0FE. INH0 Y TV —)V RTF—X 2F|H$ 25 Z & T,
SFETHHILTWARWETZREREAHH L K 9 & T 2080 BAICITHhND X

7o T&E T, Flo, MOBAMESLRNT —ZDEE V6, Ekd 2 HH
SREEMHT 2 CH LT 4~ A = T FEE VT LT — L KT —H |
HHT2ZLICXY ., RIOFIZRAENMEOND ATRENN S 5, b HITIC
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FHETHIT AT =)L RTF—H L LT, JRMEERY AT LAEZIXEB LT IT

TSN TWAEREERN H . TEER 2R R D B FE B PR E T & 2 [E ST
TEER 2RI ZE® v 2 — (chc) SHEINTEREERZ AV, AMD BL O
DEA IfiHRE & HFURIRERE R & O EMEIC O W T T — X~ A =V FIET

fiftr+5 & & blc, BAMEX akR— MFZE T, AMD 3 X O DEA L& &
RIRBERE S FIE & OB IZ OW TR L7,



B1E TR = TFEZHA NV AMD B X DEA i F1iEE & EIRER
BEERE & OREMIC BT A58

1. 38

AMD OERZEWEH & U THURIR T #E R L OHUIRIRIERB IR T E2N 5 H 4L
Tn5 M2 AMD IZ L2 FUIRIRHPBIEDORIE Y A7 R & LT, B, Bk,
FORIR B CBUARREA . FURIRIE, IR RSy 17182992 F 7= HURIRpkaE
K TREDFIEY A7 R+ & LT, Elin, N—2AF A BT D@ FRR R
RVEL (TSH) i, ZAEBRHSRET, BRE, &M ToRREA CHukpEs
78 ENWE ST H 3 BB192L3L3) iR ) 2 7 KX AR CH L. AMD IR
P D FUIR S RE LW O FRIEIL, AMD DRI kT K & < BB 5 ATHEMEDS
b FC, FRRARP I ORIERICIT AMD 05 A2 d ik L uide 672
WIBERHVRIBEE 25, FIRBERERE ZENMMCTRIL T T2 2 &8 TE
X, AMD | :otzawﬁkﬂﬁ%%a%? IREEMTE %, LnL, AMD IRAIEEIZ

BT 5 HUAR IR EE SR D IIE & BE T KT & OBRICOWTIAAZR K%
<\ @h%&%iﬁ@%f%%m PR 2 2 LR ICHETH D,

AMD (%, CYP3A4 |2 X » TIEMEAHIY Cd 5 DEA ICfRE#f s 5 19, AMD
B LU DEA 1FIEFITNEEMED @ < A LB LOREBEICEHIATWD
LEZBNTWS, £, mAEdlit, 55 HB X162 H &HEFITEW 29,
AMD 12 L DVERICB T 268300 ER L OLEEOMROBLE G, AMD B LW
DEA DI HREAZREST 5 Z L PRI TS, ZE T, AMD ImH
£ L O DEA ML 1= & AMD #%56ME HURIRBERE S8 & & D B S\ CTiRIE &
Ao EREIDMT O TR0,

Alnl, PEERARR B O EERMKEREE LT, AMD 12X 5 REARIEROREH] &
FREN B E R ENAE R AR I E > % — (NCVC) DOFRBEIEHR T AT L b,
AMD 5 X OV DEA I iR EE & FURIRBIE R L VlEEE BT — 2y M &
L., 2o OREMBOBEMEICHSNT, F—F~v A =2 VR EEZHOTH
L7,



0. 5k
1. HETTFA UV BLOT—%

NCVC DIFEBEEH > AT 205 201241 A ~2016 4 4 A 12 AMD I 1 i,
DEA Ifi iR LN TSH, WEEiTF x> (FT4), RV 3 — R A a=
v (FT3) & HIRIRBE AR LVE v OREZF B I T g 7 roT
— %ty MEfH L, AMD IfH R 3 1O DEA MR & FURARBEE AR L
Nl E OBEEIZONWTT —F~ A =0 7 FiEE VKRG L2, AMD #IER
BRI ORI BE B & I ST BB O T — Z 1L T oS LTz, 7235, AMD,
DEA. FT3, FTA B LU TSH DT RTOT —Z i fii>» TWDHT—H & v k& fif
Mgl Uiz,

ZOWFZEIZ. NCVC B L O # R FF P OMER R L - TUKRBE 3T
776

2. FRRERED ER

Mg TSH, FT3 B X FT4 D%, EXRALFIICAREREEZ AW THRIE L
7= (Elecsys TSH, Elecsys FT3 Ill, Elecsys FT4 II; Roche Diagnostics, Japan), &
fEIX. NCVC Tk D HFURIERE D ERITEE SV T, FURIMEREER . F
RIS RE TCE, T EMEH IR e O, FUIR IS REAR T T FV IR I RE A
TO5RHIHE LT, NCVCIZHBIT 5 FT4 OIEHFEIX 1.1-1.8 ng/dL, TSH O 1E
HAEI%0.5-5.5 WlU/mL TH v | TSHAKAE (<0.5 plU/mL) 7>2 FT4 51§ (>1.8 ng/dL)
DA FR AR BE T TSH KA (<0.5 nIU/mL) 2> FT4 1E 7 i (1.1-1.8 ng/dL)
DA A EME HUR IR RE TCHE I 0 dE L=, S 5IC, TSH & (>5.5 plU/mL)
7130 FT4EAE (<11 ng/dL) DA FURIRBEREIR NI/ %E L. TSH SifE (555
ulU/mL) B X O FT4 E#{E (1.1-1.8 ng/dL) DEA 1L, EAEMFRARFEREIR T
W LT, Fo, TSH B XU FTA BRHITEFE TH 2551 TEFE) 12
S LT, TSHARME D FT4 KM, TSH &END FT4 BECTH -2 HE1E. T2
DAt (TR LT,

3. AMD 3 L U DEA Iin ##& BEH| & 51k
AMD I X OF DEA MAHEEIL, @@k a~ 757 —ik (HPLC) %
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FAWTHIE L3, AMD 38X ODEA # v = F /L= —7 )L Chliith, 2R F8FL[E
XH, WM E AL ) — VICEREL HPLC THIE L7z, A X/ —/b, KBXO
28% 7 L =T K (%I 91:8.8:0.2) DIRAM Z BB & L i 1.5 mL/min,
HEW R 242nm CTRIE L7z, FRERIL, 0.1-5.0 pg/mL OJRFEFEF THIE ThH -
72, HMZEENR L O HNEE)NE 5% AR CTh - 7=,

4. T —Z AT

EBIT — X I3 R (SD) TRARL, A7 IV —7 — X | 3HE (H
SrE) CHER LTz, 2 BEO AT Student’s t test TLEERTE L, 2 DLL EORE
DONEIE—T7 7808 (ANOVA) THE . Tukey-Kramer test (2 & ¥ b
#iTo7, £, pE<0.05 ZHE & Lz, fi#hTiL, IMP10.0.2 (SAS Institute Inc.,
Cary, NC, USA) TiT-o7=,

. f&%R

kT — %% v F OME % Tablel (257 L=, WFSeHIEHIc AMD, DEA.
FT4. FT3. TSH "I _XCHIE I NT=V 7 Mid, 1,872 4 TH VY, BEEIE
830 4 (Bfk 249 4, Jobk 814) Tihofc, AMD HHIR G ONET— 5
ZBRAAL 1,831 OF — & & b BTG E Lic, JER O BAE O FEF I,
5T.5+18.4 M T~ T,



Table 1. Data sets analyzed in the study (January 2012 to April 2016)

Sub-clinical Sub-clinical
All Euthyroidism  Hyperthyroidism Hypothyroidism Undetermined
hyperthyroidism hypothyroidism

Number of measurements 1,831 950 87 34 93 625 42
Number of patients 330 240 33 15 42 159 20
Gender (M, F) 249, 81 178, 62 25,8 11,4 35,7 134,41 15,5
TSH (uU/mL) 71+11.1 3.02+1.32 0.07+0.12 0.15+0.13 29.48 + 36.31 1112 +£6.19 9.03+4.15
FT4 (ng/dL) 1.62+£0.79 1.61+£0.28 410+221 1.55+0.13 0.89+0.14 1.39+£0.19 2.03+0.17
FT3 (pg/mL) 2.68 £2.02 2.40 £ 0.56 755+7.41 2.20+£0.76 2.35+0.47 2.50 £ 0.55 2.52+0.53
FT3/FT4 1.69 +£0.53 1.53+0.40 1.66 £0.72 142 +0.51 2.68 £ 0.61 1.83+0.45 1.25+£0.29

Euthyroidism values in our laboratory: TSH, 0.5-5.5 ulU/mL; FT4, 1.1-1.8 ng/dL
Values are expressed as n or mean + standard deviation.

TSH, thyroid stimulating hormone; FT4, free thyroxine; FT3, free triiodothyronine



1. AMD Ifi##2fE & DEA i HiRE & »FERIREMR
AMD IR FE & DEA mH R OFEI% Figure 1127~ L7, AMD & DEA (Z
HERFMENED b (Y=0.565x+0.180, R2=0.665, p<0.0001),

3.0 -
2.5 A °
° °
2.0 A o
°
- °
S °
ij‘j 1.5 .0
< °
w
O 1.0
°
0.5
0.0 T Y
3.0 4.0

AMD (ug/mL)

Figure 1. Relationship between serum AMD and DEA concentrations
The regression equation determined by a least-squares method:

Y= 0.565x+0.180, R2=0.665 (p<0.0001)

AMD, amiodarone; DEA, N-desethylamiodarone



2. HURIREERETIER. FIRBERBETHRS I UERH L Ol

2 R IR RERE O V- o 7 VIERF O SF-EJ4F s, AMD ML H R A, DEA I iR
3 £ O DEA/AMD [t % Table2 (27”9, 3 DD 57 2 HURIRFERERECH o 7 Ll
TERFO TFHFERICA B ZD RS vz (p<0.0001), FURAREAE TLHEERED T4
fin (45.5+14.3 7%, p <0.0001) 1%, HUIRBREEREIEHHE (57.4118.15%) K VK<,
F7o, FUIREHERBIR T RO FEnIL (69.214.5 5%, p < 0.0001) . H K RE
EFBELD @mroTe,

FOIRIRFERETTERE (0.62 £ 0.29ug/ mL) O3 AMD IR X, HUIRIRERE
IEHEE (0.85 £ 0.48ug/ mL, p<0.0001) L OVHUIRARFEREMS FAE  (0.85 £ 0.334pg/
mL, p=0.0029) X VKo 7o, £/, HARBEERETLERE (0.52+0.20 pg/mL,
p<0.0001) & FLIRAREEREIR TAF (0.59 +0.28 pg/mL, p=0.0355) > -} DEA /%
1%, FRBEERETE #RE (0.68 £0.33 pg/mL) X VK- 72, HURARESE AR LE
DFRFEE D% < 1Z, AMD 3 X O DEA I i o a9 (0.5-2.0 pg/mL) TR
Havlz, HARIMSAETCERE (0.95 +0.42 pg/mL, p=0.0209) ™ F-¥) DEA/AMD [t
IR B BE IE G BE (0.87 4028 pg/mL) KV m < . B A B AR T ORE

(0.77 £ 0.26 pg/mL, p=0.0038) D F-¥) DEA/AMD kb i3 HAR IS RETE 7 1 X 0 X
N7z,



Table 2. AMD and DEA concentrations and DEA/AMD ratios in different thyroid function groups

Hyperthyroidism Euthyroidism Hypothyroidism ANOVA
Age at measurements (years) 455+ 143 574+18.1 69.2+ 145 <0.0001
AMD (ung/mL) 0.62 £ 0.29f 0.85+0.48 0.85+£0.43 <0.0001
DEA (ug/mL) 0.52 +£0.20F 0.68 £0.33 0.59 £ 0.28F <0.0001
DEA/AMD ratio 0.95 £ 0.42* 0.87£0.28 0.77 £ 0.26F <0.0001

ANOVA, analysis of variance

Values are expressed as mean + standard deviation.

AMD, amiodarone; DEA, N-desethylamiodarone

*Significantly increased compared to the euthyroidism group (Tukey-Kramer test)

tSignificantly decreased compared to the euthyroidism group (Tukey-Kramer test)
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3. TSHYE S FT4 fEHD L)L DEWVNT & 5 HeEk

TSH fii (IE#f# : 0.5-5.5 plu/mL) B L ONFT4E (EH1fE : 1.1-1.8 ng/dL) %
EH B A e & U CIRERE, IEREERS K OVERED 3 BRI/ L. DEA/AMD
bbb U= (Figure 2), TSH {XfEi#E (0.98 +£0.41 vs. 0.87 +0.28, p<0.001)
L OVFT4 & flRE (0.90 + 0.33vs. 0.84 = 0.27, p=0.0037) @ DEA/AMD Ltix, 1E
L L CTHRICE 27, FT4 ®ERECIL, TSHKfE, TSH IEH ., TSH
BB E £ T2, TSH EIERET, IEHHE L ik L CTHE &V DEA/AMD
A R L7 (0.81+0.25vs. 0.87 +0.28, p<0.0001),

p<0.0001

16 -+ 1
p=0.0209 p=0.0038

1.0 A
0.8 A
0.4 A
0.2 A
0.0

Hyperthyroidism Euthyroidism Hypothvrmdlsm

DEA/AMD ratio
o
o

Thyroid functions

p=0.0001 _
p=0.0013
16 A f p<0.0001 ' 16 1 f k
— p=0.0037 p=0.1327
14 p<0.0001 14 A
| I |
g 1.2 o 1.2 4
g 1.0 T 10 -
O [=]
g 0.8 A s 0.8 +
=
‘uq: 0.6 - < 0.6 -
w
© 04 - 0 g4
0.2 0.2 -
0.0 : . 0.0
<0.5 0.5-5.5 >5.5 1.1-1.8
TSH (uiu/mL) FT4 (ng/dL)

Figure 2. Comparisons of mean DEA/AMD ratios among different thyroid

dysfunction groups.
AMD amiodarone, DEA N-desethylamiodarone, TSH thyroid-stimulating hormone,

FT4 free thyroxine.

11



4. FT4 BfER OV 7T

FT4 &% TSH E O EF B3-S EANERE (<0.5 plu/mL) | 1E#E (0.5-5.5
uwlU/mL) . 38 X OEERE (5.5 wlU/imL) @ 3 BEZ), 7T 21T -7, 3
#EMH] D DEAJAMD iz EZ2ITFRD b/ d- 7= (Figure 3),

1.8 - ns
1.6 A | ns I
I I I
1.4 A
i)
s 12 -
S 10 -
<C
< 0.8 A
i
2 06 -
0.4 o
0.2 -
0.0
Suppressed TSH  Normal TSH Elevated TSH
Suppressed TSH Normal TSH Elevated TSH
n 87 158 42
Mean 0.95 0.90 0.83
SD 0.42 0.25 0.34

Figure 3. Sub-analysis of the elevated FT4 level group

There was no significant difference among 3 sub-groups with different TSH levels.

DEA/AMD ratio and thyroid-related hormones

AMD, amiodarone; DEA, N-desethylamiodarone

TSH, thyroid stimulating hormone; FT4, free thyroxine
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5. HIRIRBSEEE ROV 7T

FOR AR RE IR BE 2 FT3ED L~UL T, SRRSO Lz, FURIRFERE IE 5
950 7 —XEy hdHH, FT3KE, FT3 IEHBLOFTI Bz /R LT —#
v RS ENEH 580 14,368 1hk L O 21 TdH o 72, FT3 KA AL (<2.6 pg/mL)
& FT3EHEE (2.6-4.6pg/mL) D2 BEICHOWTHER L= & 2 A, FT3RfERED
AMD If %, DEA s RS L OV DEA/AMD kiX, FT3 EHAEEL Y &Eho
7= (Figure 4),

E 5, FT3RERED MIE 7 L7 F =2 (Scr) 1%, FT3 IEH #F (1.51 + 0.93 mg/dL
vs. 1.06 + 0.44 mg/dL, p<0.0001) XY & En>7- (Table 3),

=
oo

1.8 1 1.6

| AMD DEA | DEA/AMD

p=0.0056 1.6 1 14 A p<0.0001

I |
1.4 A

Iy
o

=
i
L

12 A
p<0.0001

1.2 A A

=
(S

1.0

=
o

1.0 A
0.8 A
0.8 1

DEA/AMD ratio

0.6 A

o
o

0.6 4

0.4 A
0.4 4

AMD concentration (ug/mL)
o
(=]

DEA concentration (pug/mL)

o
'S

02 4 0.2 A

o
[N}

0.0 -+ 0.0 ~ 0.0 +
Suppressed FT3 Normal FT3 Suppressed FT3  Normal FT3 Suppressed FT3 Normal FT3

Figure 4. Sub-analysis of the euthyroidism group (normal TSH level group)

There were significant differences between the suppressed and normal FT3 level
groups.

AMD, amiodarone; DEA, N-desethylamiodarone; TSH, thyroid stimulating hormone;
FT3, free trilodothyronine
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Table 3. Comparison of serum creatinine between the suppressed and normal FT3

level groups in sub-analysis of the euthyroidism group.

Normal TSH
Suppressed FT3 Normal FT3 P
n 565 356
Scr (mg/dL) 1.51+0.93 1.06 + 0.44 <0.0001

Scr, serum creatinine; TSH, thyroid stimulating hormone; FT3, free triiodothyronine

Values are expressed as n or mean + standard deviation.
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6. FRIREERER D DEA/AMD b D 434h
B 70 2 HURPRESRERE IC 351 5 DEAJAMD LD 45Afi % Figure 5 (254, HUIRAR
KSREMR FHED DEA/AMD ELiZIEIE 1.1 R LTz,

180
160 -
140 A
120 A
100 A
80
60 A
40 +
20 A
0 - T T T T T T T T
00 02 04 06 08 10 12 14 16 18 20 22 24 26
DEA/AMD ratio

A) Euthyroidism

Number of samples

25 1 B) Hyperthyroidism
20 -+
15 -+

10 +

Number of samples

0 - S— W N

00 0.2 04 06 08 10 12 14 16 18 20 2.2 24 26
DEA/AMD ratio

20 7 C) Hypothyroidism

Number of samples

00 02 04 06 08 10 12 14 16 18 20 22 24 26
DEA/AMD ratio

Figure 5. Comparison of the DEA/AMD ratio distribution among different
thyroid function groups.

AMD amiodarone, DEA N-desethylamiodarone
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7. fFERERD DEA/AMD ko Lusg

3 SODOFEEEIZER] L. DEA/AMD % b L7= (Figure 6), F4E#HEE (40
ATNHE; 0.99 £0.34 png/mL) (ZF1F % 1) DEA/AMD thix, mfFinit (41-64
AE; 0.81 £0.25 pg/mL, 65wl L8, 0.82 £0.25 pg/ml) XV LA FIZED-
77

p<0.0001

1.6 -
p<0.0001 p=0.6994

1.2 A

1.0 -

0.8 -

DEA/AMD ratio
[e]
()]
1

0.4 -

0.2 -

IA

=40 41-64 65
Age (years)

Figure 6. Comparisons of mean DEA/AMD ratios among different age groups.

AMD amiodarone, DEA N-desethylamiodarone
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V. B8

AHFFEDREFR . AMD 35 KUY DEA [ H i EE & HUR IR B 7R L& o B & D
2 BRITRD b e o To, FURIRBE R LE  BREME DL < 1L, AMD
1 L O DEA Ifil iR FE OIREFIPHN TH 5 0.5-2.0 ug/mL TRH LTz, Zihh
DFERI D L0 &V AMD 35 K 0 DEA (i i B 2303 L b BRI AE B o
FIEIZRE T R TII RN &2V RENTc, ZOZ &, ZNETDONL D)
DIFFETH A S TR Y 39, AMD £ X UV DEA i HF i 73 FUR IR e 5 o
FIEICHEBEREGR L TR NI E RSB I T,

LRBIOHFFETIE, &F—% & v O DEA/AMD it 0.85+0.86 TH Y |
BEMOAER & R E 725E N T 7o 72 39, AMD i i i 35 X OVDEA 1 i 1,
EFIRREICET D £ THREYIRICIS U TEIT 2 iR H 528 3, Kashima
SIZAARNICET 2 ZHR A REO MM 28 LT, DEA LHjRE & AMD I
HFRE L OBIFERIC ThH o7 EERELTNWD P, ZoZ b, fHix
DIBEIZEIT 5 AMD #EORKGHIR O E X 13, DEAIAMD i K & 7250 880%
RNEEB R BRI, AFFEIZIBW T, FUREERETHERE D DEA/AMD i, H
RIS RE L RE & e L CHBEICE D -T2, £, FRIMEREE TR TIZ, H
IR HE IR RE & Heile L C DEAJAMD LA B > 72, & 512, TSHB &
O FT4 DI L D50 Tld, TSH IRfERES KO FT4 & {EfE T, DEA/AMD 7
AECFE NPTz, £72, TSH EERECITIERBE & Ll L C DEA/AMD LA E
Ko T2, ZHDZ Eavs, DEAIAMD b ERB LMK TR, i
HOR IR B E AR L8 > D B35 UMK IS BEE LT 2 ATREMEDS R S 472,

LR R BE IE H BE O 7 f#fr Tl FT3ARAEAE & FT3 IEH D AMD Ifi i
JER XU DEA MAREICEEENRD DL, By, EEREEREZETHH
IRIE B OB DI WEE T, FT3 DREHARBDD Z ENEL, ZD X
5 IRRE DS G THURMRBSRE AN MR ) 2 S d 39, HURIRE R4
JEGEREIL, BARLLAROBE TRIET 2 LGS TS 370 | SEO
I TIL, TR ROT —F 2y MILDAEREDOT —X 2y FRZL<EEN
TWIZHRBMER H D . ZOFEE, FT3RMEREICIE, DARBENLOT — 4 &
v MRZLEEN TV aRetEn H 5, FT3 REREICIHIT 5 AMD iR
LU DEA MHRED ERIX, DASBEICST 2 BEHEIR T £ 703 rEime
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KR L TODARRENRS 2 b,

AMD 7B S L7l Fl oD = 7 FEs FUR IR RE 2L H D FIEIZ 7 59 2 WRE

YD 508 2, AMD B3 VEHTIRBREERE I B O FIE D IERE/R A 71 = X MIX5ER
IZREB AU TUVRVY, AMD (2 BEE T 2 HRR IR A B M1, 3218 BRI i
(X 2 OEHENRERICL 2O THY, AMD BLO'DEA D k=2
R U 7 BwEAMIBEREEIEICBE S LT D 2 EREE IR TWD 4 X5z,
DEA (3 AMD X ¥ & FURRM A 64 2 M P 25 ) < DEA IR EBFE D ifi.
TR FE VT ATV R FEE G IR R A | T B 7 A B R & R E 5 27 F 72, DEA
OFRIRNEE L AMD LD BV ERHE SN TND B, ZnbDZ Enb,
DEA 73 HUIRIRFEHE B ORIEICB W T EERER 2 K72 LTV 5 /IEEER &
HEZEZBNTE, LL, AEIOMI TIX, DEA MHREERBEKZDO SO TILZ
<. DEA/AMD EbAs RURIRIERE L & BE L Tz, AMD 1% CYP3A4 (2L -
T DEA IZHREF S 415 72 CYP3A4 1EMEIT AMD 1R¥EH o i3 ¢ DEAJAMD tt
ICRESHET D, —J7, FURIMEREIX FHED DEA/AMD b id HUIR IS RE 1E 5
#£ D DEAJAMD Lt L 0 IR o 7o, PRI A T3 = X LI TH 553, CYP3A4
DOIEME T ITFREBLN, AR R T OJREICE G L TW D AREEDRE 2 61
7z. %< O CYP3A4 FHEIESCIEIRNER CHO O TS 72D, AMD J5%
BEICBWT, ZNLOEYOUANED L 51T AMD 7% IR IR RE 5%
B LTV AENIZONWTHRETT 20ENH D EF 2 bitle, & HIZ, CYP2C8
WEFRIZEB T 2 AMD (R K & el 2o T D L ORENRH 5 B9 |
Hanioka & 1%, CYP2C8 ® AMD @ N-fii=F LAb~D % 513 25-50% T 1 |
AMD RH#HHIZIBWT CYP2C8 NEETHHZ L2 RIELTWVDE D, Z b
LG, Atk HIRNMEEE & CYP2C8 I & DBIEMEIZ OW T LT 2 M3
Wb EZEZ BT,

A OWFFE T, £4FERED DEAJAMD 3 @lniE L W B BEICE o 7o, BFERE
TOE IV DEA/AMD (i, BHHEHEIZBIT 5@ CYP IEMEZ KB L T 5 AT
PR o7, HHEIZ, AMD FFFMERIRIR R E O Y A7 HFTh Y |
FAEBAE TR S5 AMD SBREFIRRTEED U 27 E5R13, DEA/AMD LA
MW EITERT D RSB 2 BT,

A El, AMD i PR EE . DEA I H i B 35 KX OVHUIRIRBIE A VE > & B iR
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BEOCT =2ty N L, T —%~A =07 FiEEZ AW THRIT 2170,
AMD I H1 i DEA iR 3 K OHRNRIRB E R L€ > & OBE 2 #ET L7z,
ARIOBFHI BT, BiRIE KO T — 2 EERE, AMD O 5
=B LUK, OFHEE VW BEERIIBE L o7z, £z, Al

FORARSRE L2 R LT T — % 2y MRIEE A L TAEID AMD #50EF IR R+
FIEOREFETH L B2 ONTEN, FIRRE CHURBEIE S TWRWZD,

[ BCHHHOARERBOBREDOT —F I TANEEN TN D ATRENEZ 5248
ICRETHZ LI TEAeotz, LL, 93— FEROZOAARTIE T AITH
THY D NFEAERNETHD EEZ BT,

AAFFEUT I T, FUR IR RE R H O FE & DEAJAMD tt & OBIE GRS H i
s, EORREMITAATSH Y, FARIREERESR A O RIED AMD ORI X
VEEEhE 2 2L S, DEA/AMD b2 b% b 725 LIZ AIREMEII A E T 72
W,

SR OISR E & DICHiRT D720, BT WA v SN R O
AETOWMENEN D D EE X BT,
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. NEE

. DEA Il FH#EZD AMD Il FIREEICKT 25 (DEAJAMD b)) & HUIRREHE

& ORENZBIEMEN GRS DTz,

. DEA/AMD LD mEiRIE, £ 2 R F 5Ed KL ORR S RE IR TE &

BN H - 7,

. DEA/AMD b3, AMD %5 F8 1 HR BB RE 22 55 O F89E O T[T d> 5 W HE
PEDSRIE S Tz,
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HW2E adr— MFERIZL S AMD IMHEER X DEA MR & RS
BERE & OBLEICEET A AT

1. 38

AMD X, EMmEEDTAREIROIBFICHN OGN D TAEIRETH Y | FITE
AL UTRIET D FIRIEAE R ¥ 11X, AMD k2% CWHHREIZE > CHE
LRAMETH D WD, Z N E TOMTETIE, Hix 7R 125 AMD 75 %E HUR IR
BERER T DV A7 K1 & L THE STV 5 A8 BI2L2932) C AMD #5584 IR IR
e R X O HDIR IS REI MEIZ BRI~ DR ER 72 U 2 7 R I3 E ST
720N,

%51 %D AMD i iRE, DEA iR EZ R X OHRREER LVE S DT — X2
Yy NeERWET —~A =2 7 FEICL HHM5EI28V T, DEA/IAMD o k
A3 LMK T 23 FR AR B R L o O INE L O EBIE LT 5 2 &R
a4, LavL., AMD MLHEE, DEA I sz KO DEA/AMD b &
FFOR AR RE FL 0 380E & ORIBEBIRIIAATH o 70, Z OB MR T 272012,
AMD R D AMD §5F8ME RS RE 52 H FAE ORI 12381 5 AMD IfiLH
JEEE  DEA I £ 35 1 UV DEAJIAMD tb & IR RBEE A V£ v O £ B L OB
HIZDOWT, NCVC OFFEFEE#M S AT L&V, %A E 38— MIFFEIC LD
A LT,

0. 7k

1. IETVA v LXRBE

NCVC |28 T 2012 4 1 H ~2016 4 4 A O HIZ AMD TR S 7ok
FHHEFRGER Y AT LT —Z X—2A LA L (Figure 7) . AMD £ 5-BHAA LI
O HARISRE D2 L L il AMD, DEA. DEA/AMD HOZALIZ DWW THAE L
Too o, FHABIHIHIC, FURIERE T BE 4 FE L 72 B3 & HUR IR P 3 E A
R IR REAR TE 2 28 0E L 72 B3 & FOR IR REIR TERE . JIE L 2R o T B
FIEWHEE UCHBL, FIRIEE R OFIERTH% O AMD [, DEA il
TS LUV DEA/AMD tr & HUR IR BT A L€ > D 28k ds KT OEREEIZ DWW T
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Rt L7z,

FREIZOWT, FURIREEAE R 5 AN MR R SO H %
index-day (F8EEH) & L CTER L7, HUIRIEREER EF OFIE R X, BIEH
FO RS B OIS FRIREEEE E R DR SR O R & LTER L, &4
FOFEEE A ORI 1Mo TSH, FT4, FT3 3 X' AMD, DEA, DEA/AMD
A fRpreige & U, BEMEAME L7z, AMD #5728 3 » A DL Bl S5
Bl RER T LB LT,

2. BEWNAEE

R DGtk % i 7= 3R IXRAT 2 S RO LT,

1) AMD [ HjR 3 L O DEA I FIREE 23 JIE S VTV RV RS

2) AMD BRI R IR H O & 2 B . FrRRIREE S L OHR
R VE SRR G- S LTV . AMD BREBRLERTOD 6 - A IZEH e
TSH Z /s L7285 HUHRIRA VE CHURIGIE B

3) AMD # 5-BRAALIRE HUIR IS EEIC B9~ 2 A M T O T e B

4) FEEE RIZRT DFEEDY 18 sAi O A

5) FEER HICRIT DRI 3 7 AT 7272 W B

728, AMD B 5BHEA% 3 » AN, — R FURIREERE R 2 5] & i =
FTZEBRMOLNTND 72 Y AMD BHEA# 3 o A LINIZER® D7z FUR IRk aE
D EF T RRIERE R E L 1X L e o Te,
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Patients treated with oral amiodarone during the period from January 2012 to April 2016: 1,021 patients

124 patients

therapy: 1 patients

86 patients

1) Patients whose serum AMD and DEA concentrations had not been measured:

2) Patients diagnosed with thyroid dysfunction, treated with drugs for thyroid
dysfunction, or positive anti-thyroid hormone antibodies at the initiation of

amiodarone therapy: 422 patients
3) Patients without thyroid function tests after the initiation of amiodarone

4) Patients under 18 years of age at the index date: 11 patients
35) Patients who had not been treated for >3 months with AMD at the index date:

\

377 patients

Y

Thyrotoxicosis: Hypothyroidism:
54 patients 60 patients

Euthyroid:
145 patients

Sub-clinical hyperthyroidism:13
patients

Figure 7. Selection of the study population
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Sub-clinical hypothyroidism: 99
patients

Undetermined:
6 patients




3. AMD IfLHJEEE, DEA MHRER X OCHRIREERLVE L OHIE & FIRR
R

FOR AR B E AR LB 2 38 L OV AMD 345 K OV DEA iR EERIEIX, BB 1 &R L
FETIT -T2, £z, PIRIMEREESHEOREE OV THHE 1T LR U HETE
it L7z,

4. T—ZfRHT

BT — 2 3 SRR A (SD), BT AU —7—ZI3HE (H73F)
LTk L7z, 2 BEO PO bhlkiL, Student's t FR7E % V2, 3BELLED
SEHED L. — AT (ANOVA) D& & Tukey-Kramer #iE 12 & -
TATo7, BT 2V —Z%0%, Chi-square i€ & 7= % Fisher’s exact f7E % >
T L7z,

ETOT—HEy bEHAWT, AMD M+, DEA I+, DEA/AMD
b & FURIRBEE AR LE > & ORI 21T o 72, EHIC, R ARIE DK H D
) AMD IR, DEA L E, DEA/AMD bt & SR R IRBIE AR L £
i & DR 24T > 72,

ZERBER VAT v 7 EUFHATICIE, F5EE A RTOFREE AT &I WHlE A
T ERW, BTOERER VAT 4 v 7T MTHAEAIL, P EN 0.1
B ZTA . BeER R EE % (stepwise backward elimination method) %
WTCHRHT L7z, A > X (ORs). 95%fE#EX M (Cls) B LU PEZFA
L7z, MEHRHTIZIZ, IMP® 11.2.0 (SAS Institute Inc., Cary. NC, USA) #fi#i
M L7,

AWFZEIL. NCVC B LT R FHFMOMBE AR XL - KRB 215 T3
i L 7=,
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m. #&%
1. BrEExtgREE

M F o AMD IRABEE X, 1,021 4 Th-o7-, DN, AMD I HiRER &
O DEA I ESHIE SIUTOVRW 124 L OBEE RSN LZ, £, 855
BRI HUIR M RE AL & 2 S U7 B . FORIMERE 2 DI & 52 1 Tz
BE B X OHIRIR A LV E U HURREYECTh - T B 422 4 &BRSM L7, AMD
PEILEDO BRI IR EERME 232 1 TV AW 1 L OBE LA LT, S 512,
FRIE AN T 18 A OMBE (11 4D0-BFE) BIOAMD #5% 3 » AL L
Mt L TV iedro 7ol (86 4 DIRFE) ZBRIN L. 377 4 DB & T xI G2
FL Lz,

HIRTH 2 AMD 3558 ME H IR B 8 L OVHLIR AR AEA T E 2 30 L 72 FR
X, FhZEh 544 (143%) BEL604 (15.9%) Tholz, £, 1454,
134, 9 4B L6 L DBHEN, TN RIREERE R | MR IR
TUHESE, YETEME IR IR AR IR TRE R L OV O OBEC I e,

FOR IR R AR I 0B S 472 B4 A DN RIERIC AT = A R S 7=
TN 144, PUFIRIBIEN G5 SN2 BENR 34 W2, S 51T, FUIRIMEREIK T
JERED 60 4 DBE DN, 514 DEENLRTF X I LD IREEZ T,

ekt B O BE T % Table 4 (2R 77,3 DD Fa7e 5 FURIREERERE ORI T
AMD #E1EDBRAGEE O LX) FE R (ANOVA, p<0.0001) & 451 H O %) 4 i

(ANOVA, p<0.0001) IZHEEN RO AL, FIRRPHERED AMD £ 5-5
LA (49.9114.2 5%) 13X, HUIRIRBEEEIR MAERE (62.0116.6 7%, p<0.0001) 33
FOHR B RE (E 5 (615138 5%, p<0.0001 ) LV LA EICHE -1, F
7o, FEEEH OFE T, FURIRTEERE SN (53.4114.0 5%) 1T, FURIREE
REAX FERE (64.7116.3 7%, p<0.0001) 35 K ONHIR AR RE (£ 57 #F (63.9413.5 ik,
p <0.0001) XV HEICHE -7, HURMEPEIERIZIS T 2 AMD ik O 54K
fe I, FRRBUEEE ERFEL Y b ARICE) -7 (4191317 » J vs. 27.6
+28.9 » H. Pp=0.0073), £7=. 3 oDHERD RRHEEERF T, BERICE
T %) AMD 5 ®ICH B Ao T,
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Table 4. Characteristics of the study patients

Patients All patients  Thyrotoxicosis ~ Hypothyroidism  Euthyroidism P value hyﬁgft_hc;lllrgli?illsm hySpL(J)tt)hi/Irlg:g?slm Undetermined

Number of patients 377 54 60 145 13 99 6
ggirit)ihe initiation of AMD therapy 501+151  49.9+14.2° 620+166  615+138 <0.0001  553+11.0 600+148 452151
Age at the index date  (years)* 61.7 +14.8 53.4 £14.02 64.7 £16.3 63.9+135 <0.0001 57.5+9.8 62.7 £14.7 46.8 £14.0
AMD dose (mg)* at the index date 131.1 +£47.6 126.4 +45.4 130.0 £43.4 125.1 £43.2 0.7633¢ 1115+ 36.3 144.7 £ 55.6 150.0 +44.7
Duration (months)* 31.2+£30.9 419 £31.7° 31.9+28.9 27.6£28.9 0.0073 25.0+x24.1 31.6+34.8 19.8+21.8
Serum creatinine (mg/dL)*® 1.29£0.95 1.10+£0.48 1.33+£0.97 1.34+£1.07 0.2717°¢ 1.1+£10 1.3+09 10+x11
Sex

Male (%) 281 (74.5) 43(79.6) 46 (76.7) 104 (71.7) 0.4759¢ 12 (92.3) 72 (72.7) 4 (66.7)
Cardiac Diagnoses

Dilated cardiomyopathy (%) 128 (34.0) 26 (48.1) 18 (30.0) 39 (26.9) 0.0157¢ 5 (38.5) 36 (36.4) 4 (66.7)

Hypertrophic cardiomyopathy (%) 63 (16.7) 6 (11.1) 12 (20.0) 23 (15.9) 0.4305¢ 5 (38.5) 17 (17.2) 0 (0)

Ischemic cardiomyopathy (%) 24 (6.4) 7 (13.0) 4 (6.7) 11 (7.6) 0.34494 0(0) 1(1.0) 1(16.7)

Cardiac sarcoidosis (%) 26 (6.9) 4(7.4) 2(3.3) 14 (9.7) 0.4201¢ 0 (0) 6 (6.1) 0(0)
Hypertension (%) 254 (67.3) 34 (63.0) 43 (71.7) 102 (70.3) 0.5371¢ 10 (77.0) 62 (62.6) 3 (50)
Diabetes mellitus (%) 128 (34.0) 16 (29.6) 24 (40.0) 50 (34.5) 0.507¢ 4 (30.8) 34 (34.3) 0 (0)
Dyslipidemia (%) 194 (51.5) 23 (42.6) 33 (55.0) 85 (58.6) 0.1297¢ 8 (61.5) 43 (4.34) 2(33.3)
Atrial arrhythmia(%) 199 (52.8) 26 (48.1) 32 (53.3) 79 (54.5) 0.7263¢ 8 (61.5) 50 (50.5) 4 (66.7)
Ventricular arrhythmias(%) 298 (79.0) 48 (88.9) 49 (81.7) 106 (73.1) 0.0432¢ 10 (76.9) 82 (82.8) 3(50.0)

*Mean + standard deviation

aSignificantly decreased compared to the hypothyroidism and euthyroidism groups (Tukey-Kramer test).
bSignificantly increased compared to the euthyroidism group (Tukey-Kramer test).

°No significant difference was observed among the hyperthyoidism, hypothyroidism, and euthyroidism groups (ANOVA).

4A significant difference was observed among the hyperthyoidism, hypothyroidism, and euthyroidism groups (Chi-squared test or Fisher's exact test).

€There is one missing value in the euthyroidism group.

AMD: amiodarone
ANOVA: analysis of variance
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2. HORARESARERID AMD I 2B, DEA I H BRI X O DEA/AMD L & H
IRIRESE R E ME & O REE

FEIE A Ai#%  (pre-index HAM]. post-index #[) ¢ AMD ML j#2E, DEA ifi.H
TEFE ¥ X UYDEA/AMD LD ZE b % Figure 8 (273, FRAZHR1#  (pre-index 1]
3 LU post-index #[H) D - AMD ifi 1 DEA 1fi Hi 55 L O DEA/AMD
tt% Table 5. Figure 9 ¥ XX OY Figure 10 (Z7~9°, pre-index AR o R AR F E2E
FEDO-H DEA ML FE (0.67+0.32 pg/ mL) 1%, HRARAREERE IE 5 # (0.57+0.35
ng/ mL) 3 X OVHUIR RS REIS FAERE (0.56+0.33 ng/ mL) LKW AEICE - T=,
—J7 ., post-index HiMIZF31F 2 HURARFR BRAERED 1) AMD (i H i (0.68+0.37
ng/ mL) (%, FRRAEEAE(IR TERE (0.95+0.49 pg/ mL) 33 X ONFRIREEHE IE &
B (0911047 pg/ mL) X v HEIZE) - 7= , post-index [ H o> HUR R o
JERE (0.63+0.25 ug/ mL) D4 DEA I P B 1%, FURIREREIE 78 (0.75+
0.34 ug/ mL) XV BEEICE -T2, pre-index BT 5 HUR AR TP EIERE O
) DEA/AMD Lt (0.86+0.24) &, HURIREEREIX TIERE (0.6810.27) B L UH
RIS EE [ #E (0.7820.30) LW AEIZE <. post-index HARIIZ 351 2 HUR AR
thEAERE D 1) DEA/AMD £ (1.05+0.40) (3, HER B TEERE (0.81+0.24)
B L OHRIRERE EHEE (0.88£0.22) LW AEICE T,
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Figure 8. Changes in serum AMD and DEA concentrations and DEA/AMD ratio during the pre- and post-index periods.

28

AMD amiodarone, DEA N-desethylamiodarone, down-pointing triangle indicates development of thyroid dysfunction



Table 5. AMD and DEA concentrations and the DEA/AMD ratio in different thyroid function groups

Thyrotoxicosis t-test Hypothyroidism t-test Euthyroidism t-test ANOVA
n Mean + SD (P values) n Mean +=SD (P values) n Mean + SD (P values) (P values)
Pre-index period 127 0.83+£0.44 114 0.89 £ 0.50 259 0.81 £0.56 0.3492
AMD (pg/mL) 0.002 0.4236 0.0189
Post-index period 162 0.68 £ 0.372 128 0.95+0.49 293 0.91+0.47 <0.0001
Pre-index period 127 0.67 £0.32° 114 0.56 +0.33 259 0.57£0.35 0.0182
DEA (pg/mL) 0.3147 0.0003 <0.0001
Post-index period 162 0.63 +0.25¢ 128 0.72+0.34 293 0.75+0.34 0.0008
Pre-index period 127 0.86 +0.24° 114 0.68 +0.27¢ 259 0.78 £0.30 <0.0001
DEA/AMD ratio <0.0001 <0.0001 <0.0001
Post-index period 162 1.05 + 0.40° 128 0.81+£0.24 293 0.88 +0.22 <0.0001

Values are expressed as mean + standard deviation

AMD amiodarone, DEA N-desethylamiodarone, ANOVA analysis of variance

aSignificantly decreased compared to the hypothyroidism and euthyroidism groups (Tukey-Kramer test).

bSignificantly increased compared to the hypothyroidism and euthyroidism groups (Tukey-Kramer test).

Significantly decreased compared to the euthyroidism groups (Tukey-Kramer test).

dSignificantly decreased compared to the hyperthyroidism and euthyroidism groups (Tukey-Kramer test).
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Figure 9. Mean AMD and DEA concentrations and the DEA/AMD ratio during the pre-index period

AMD: amiodarone, DEA: N-desethylamiodarone, Euthyroid: Euthyroidism, Thyrotoxi: Thyrotoxicosis, Hypo: Hypothyroidism
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Figure 10. Mean AMD and DEA concentrations and the DEA/AMD ratio during the post-index period
AMD: amiodarone, DEA: N-desethylamiodarone, Euthyroid: Euthyroidism, Thyrotoxi: Thyrotoxicosis, Hypo: Hypothyroidism
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3. AMD Il F#2EE. DEA Ifi PR L O DEA/AMD L & BRIRESE LT
& & DFEREM:

Figure 11-13 (Z454% H Ali#4 0 A SE4) 00 AMD ML . DEA ML E R L Ot
DEA/AMD Lt & HEH D Log (TSH). FT4 B X OFT3 0 LA R~d, FURRS
FHERE T DEA/AMD Lt & Log (TSH). FT4 3 X ONFT3 o RCdE) L 7= 2 k38
Sz, Fio, HURBRHEERICIVT, DEA/AMD ORI & HHR MR RE
RIVE DA L DR TRWAHBENGRD biviz (Table6), £72. X TOHI
ET — & & O T ENT 4T Of % Figure 14 12755, AMD [fiLH 2 %  DEA
MR, DEA/AMD [t & Log (TSH), FT4 B8 L ONFT3 & DWW D DfAE
DEIZHB W TIWVHHBIBIR IS b7,
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Figure 11 Alterations in the AMD and DEA concentrations, the DEA/AMD ratio, and the levels of TSH during the pre- and
post-index period
AMD: amiodarone, DEA: N-desethylamiodarone, TSH: thyroid-stimulating hormone, V¥: development of thyroid dysfunction
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Figure 12 Alterations in the AMD and DEA concentrations, the DEA/AMD ratio, and the levels of FT4 during the pre- and
post-index period
AMD: amiodarone, DEA: N-desethylamiodarone, FT4: free thyroxine, V¥: development of thyroid dysfunction
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Table 6. Correlation between AMD, DEA, and DEA/AMD and thyroid-related hormones

Log (TSH) FT4 FT3

Regression formula R? P value Regression formula R? P value Regression formula R? P value
Euthyroidism
AMD LOG (TSH) =0.53-0.19 - AMD 0.259 0.0112* FT4=1.36 +0.26-AMD 0.311  0.0046* FT3=257-0.16-AMD 0.035 0.381
DEA LOG (TSH) =0.52-0.23 - DEA 0.360 0.0019* FT4=1.36 +0.34-DEA 0.498  0.0001* FT3 =2.66 - 0.33-DEA 0.142  0.0691F
DEA/AMD LOG (TSH) =0.58 - 0.27 - DEA/AMD 0.142  0.0694% FT4=1.25+0.43-DEA/AMD 0.224 0.0195* FT3=3.10-0.81-DEA/AMD  0.252  0.0124*
Hyperthyroidism
AMD LOG (TSH) =-0.01 + 0.90 -+ AMD 0.111 0.1119 FT4=2.78 - 1.14-AMD 0.100 0.1322 FT3=4.13-1.73-AMD 0.165  0.0489*
DEA LOG (TSH) =0.47 - 0.32 - DEA 0.004 0.7639 FT4=2.89-151-DEA 0.051 0.2892 FT3=4.09 - 1.95-DEA 0.062  0.2423
DEA/AMD LOG (TSH) =2.05 - 1.44 - DEA/AMD 0.263 0.0104* FT4=0.46 + 1.52-DEA/AMD 0.162  0.0514f FT3=0.69 +2.22-DEA/AMD 0.251  0.0127*
Hypothyroidism
AMD LOG (TSH) =0.69 + 0.37 - AMD 0.112 0.1103 FT4=1.29-0.07-AMD 0.024 0.4671 FT3=2.32+0.04:-AMD 0.003  0.7893
DEA LOG (TSH) =0.56 + 0.73 - DEA 0.251 0.0127* FT4=1.33-0.16-DEA 0.082 0.1762 FT3=2.23+0.20-DEA 0.042  0.335
DEA/AMD LOG (TSH) =0.36 + 0.93 - DEA/AMD  0.132 0.08117% FT4=1.44-0.30-DEA/AMD 0.089 0.1561 FT3=2.03 +0.45-DEA/AMD 0.071  0.2092

*: Significant
T : Significant trend

AMD: amiodarone, DEA: N-desethylamiodarone, TSH: thyroid-stimulating hormone, FT4: free thyroxine, FT3: free triiodothyronine

Data during pre- and post-inedex periods were used for analyses.
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Figure 14. Correlation between AMD, DEA, and DEA/AMD and thyroid-related
hormones using all individual data sets.

AMD: amiodarone, DEA: N-desethylamiodarone, TSH: thyroid-stimulating hormone,
FT4: free thyroxine, FT3: free triiodothyronine

DEA/AMD ratio

FT4=1.43+0.30-DEA/AMD
R2=0.0103, P=0.0059
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4. ROC (Receiver Operating Characteristic) BH#RZHT
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Table 7. Receiver operating characteristic (ROC) curve analysis of thyrotoxicosis and hypothyroidism

Predictors

AUC

Cut-off value

Sensitivity

Specificity

Positive predictive

Negative predictive

value (%) value (%)
Thyrotoxicosis AMD 0.597 0.79 0.688 0.519 30.4 84.5
DEA 0.528 0.77 0.757 0.388 27.4 84.0
DEA/AMD 0.624 1.08 0.358 0.875 46.6 81.7
Hypothyroidism AMD 0.518 0.58 0.733 0.368 15.5 89.7
DEA 0.551 0.49 0.465 0.654 17.5 88.6
DEA/AMD 0.615 0.69 0.465 0.734 21.7 89.7

AMD: amiodarone

DEA: N-desethylamiodarone
TSH: thyroid-stimulating hormone
FT4: free thyroxine

FT3: free triiodothyronine
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Table 8. Logistic regression analysis including risk factors for the development of AMD-induced thyrotoxicosis

Variables Crude OR (95% CI) P value Adjusted OR (95% CI) P value
Gender (male) 1.40 (0.71-2.96) 0.3435

Age at the initiation of AMD therapy 0.96 (0.94-0.97) <0.0001 0.96 (0.94-0.98) <0.0001
AMD 0.88 (0.44-1.66) 0.7113

DEA 1.34 (0.53-3.28) 0.5347

DEA/AMD ratio 3.09 (0.99-9.52) 0.052 3.25(0.96-11.04) 0.0583
Hypertension 0.80 (0.44-1.47) 0.4591

Diabetes mellitus 0.79 (0.41-1.46) 0.4644

Dilated cardiomyopathy 2.01 (1.12-3.61) 0.0197 2.04 (1.06-3.94) 0.032
Hypertrophic cardiomyopathy 0.58 (0.22-1.33) 0.2132

Ischemic cardiomyopathy 2.68 (0.99-6.58) 0.0517 4.80 (1.65-13.11) 0.005
Cardiac sarcoidosis 1.09 (0.31-3.01) 0.874

AMD: amiodarone, DEA: N-desethylamiodarone, OR: odds ratio, CI: confidential interval
Multivariate logistic regression analyses was performed using data closest to the index date in the pre-index period.
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Table 9. Logistic regression analysis including risk factors for the development of AMD-induced hypothyroidism

Variables Crude OR (95% CI) P value Adjusted OR (95% CI) P value
Gender (male) 1.15(0.61-2.26) 0.6771
Age at AMD initiation 1.02 (1.00-1.04) 0.0959 1.02 (1.00-1.04) 0.0656
AMD 1.93 (1.09-3.38) 0.0253 2.01 (1.13-3.56) 0.0178
DEA 2.01 (0.85-4.74) 0.1126
DEA/AMD ratio 0.55 (0.17-1.72) 0.3078
Hypertension 1.27 (0.70-2.39) 0.4347
Diabetes mellitus 1.37 (0.77-2.40) 0.2856
Dilated cardiomyopathy 0.81 (0.43-1.45) 0.4771
Hypertrophic cardiomyopathy 1.30 (0.62-2.56) 0.4652
Ischemic cardiomyopathy 1.06 (0.30-2.93) 0.9176
Cardiac sarcoidosis 0.42 (0.07-1.47) 0.1967

AMD: amiodarone, DEA: N-desethylamiodarone, OR: odds ratio, CI: confidential interval
Multivariate logistic regression analyses was performed using data closest to the index date in the pre-index period.
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HeAs, EAE AR RE TUHE RS KX OVHR IR REIR T L BRI B 5 2 L VR S
iz, TORES., DEA/AMD tix, AMD #5581 B IRFSHRE 25 O FIE I H e
TRIK AT D AREMENRIBE SN, 7272 L, Z OREBRIIARHTH Y . AMD
FEME LRI RE S H D FIE DY AMD ORFNTFEE L . ZORER, AMD B LW
DEA DI R EMNZ{L L, DEAJAMD bbb 2k L= ATREMEDN B - 72,

F2ETIE, B1ETRDLNIERE S OITRFT 57D, BAMED
=R — BAFZE T AMD I EE S 1 ONDEA Ifi FP i EE & FLIR I RE B R R E & D
BRI HOW TR LT, TOREE, AMD #5.5MGEEOER, SLERLLE,
B L O MAELFHEDS AMD #3810 R P e O HEL R PRI+ & L CRE
SNz, IHIC, BRI EESRS Tk, FRIREEGRIR TRERE B X OHRIR
BEREIE 7 B & bhl L CHRIERTT: O DEAJAMD LEASE W T & R S iz, —
77 FUR SRR AR NERE O B3 T, AR RE £ A & Helt L T DEAJAMD
FEAME T L TW A A STz, & 512, FARIRBIE A V€ 1L DEA/AMD
b &dEE) LT L TRV AMD JRiEF O DEA/AMD i HURIR e X
OV R BE 1F 30 BE 0 FR IR B AR LE v L A ZICMB L Cui=, F£7-. ROC
SIHTIZ L > T, DEA/AMD LAY AMD #5384 FUIR IR o 3 36 L OVHIR RAR e
TIEFSAE O TR - & 72 2 ATREMEDS R S Tz,

IRHDZ b, AMD i ZEMERRIERE SR B O RIEIC AMD 1L iR,
DEA M HiRE R LY DEA/AMD HABEH L TV 2 ATREMEAS RIZ S, FFIC
DEA/AMD 73 R IRESRE S5 FEAE O THIR - & 72 D FIREMERN B 2 B vz, &
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AMD amiodarone

AIT amiodarone-induced thyrotoxicosis

AlH amiodarone-induced hypothyroidism
BMI body mass index

CYP cytochrome P450

DEA N-desethyl amiodarone

TSH thyroid stimulating hormone

NCVC National Cerebral and Cardiovascular Center
FT4 free thyroxine

FT3 free triiodothyronine

HPLC high-performance liquid chromatographic
SD standard deviation

ANOVA one-way analysis of variance

Scr serum creatinine

ORs odds ratios

Cl 95% confidence intervals

ROC receiver operating characteristic
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